ROS-dependent Atg4 upregulation mediated autophagy plays an important role in Cd-induced proliferation and invasion in A549 cells.
Cadmium (Cd) is a toxic heavy metal that is widely used in industry and agriculture. In this study the role of autophagy in Cd-induced proliferation, migration and invasion was investigated in A549 cells. Exposure to Cd (2 μM) significantly increased reactive oxygen species (ROS) production, induced autophagy and enhanced cell growth, migration and invasion in A549 cells. Western blot analysis showed that the expression of autophagy-related proteins, LC3-II, Beclin-1 and Atg4 and invasion-related protein MMP-9 were upregulated in Cd-treated cells. N-acetyl cysteine (NAC) markedly prevented Cd-induced proliferation of A549 cells and the increasing protein level of LC3-II and Atg4. Blocking Atg4 expression by siRNA strongly reduced Beclin-1 and LC3-II protein expression and the number of autophagosome positive cells induced by Cd. Furthermore, Atg4 siRNA increased the number of cells at G0/G1 phase, reduced the number of S and G2/M phase cells, and inhibited Cd-induced cell growth significantly compared with that of Cd-treated Control siRNA cells. 3-MA pretreatment increased the percentage of G0/G1 phase cells, decreased S phase and G2/M phase percentage, and inhibited Cd-induced cell growth remarkably compared with that of only Cd-treated cells. Knocking down Atg4 reduced the number of cells that migrated and invaded through the Matrigel matrix significantly and led to a significant decrease of MMP-9 expression. In addition, in lung tissues of Cd-treated BALB/c mice, the increased expression of LC3-II, Beclin-1 and Atg4 were observed. Taken together, our results demonstrated that ROS-dependent Atg4-mediated autophagy plays an important role in Cd-induced cell growth, migration and invasion in A549 cells.